witha ground-based high-power laser in the70's.Since then, a propulsion system supported bya laser-sustained plasma hasbeen thesubject of many researches. Pl'Cl'el"v2
The main advantage gained by laser propulsion over chemical propulsion is the low-weight system obtained from decoupling the energy source from the vehicle, and high specific impulse resulting in low fuel consumption.
In addition, the flame temperature of a combustion process is limited, whereas the propellant temperature reachable during laser propulsion can be several order- 
In this study, the partition functions of the multiply ionized atoms are characterized with the method of different for different species in order to achieve best fit of the generated thermodynamic properties, since the heat capacities of the multiply ionized atoms peak at vastly different temperatures.
To construct the enthalpy curve, the heat of formation of multiply ionized ions at reference state needs to be estimated. This is accomplished by writing an ionization reaction, e.g., for N+:
The heat of reaction of this ionization reaction is the ionization potential. The heat of formation of N + takes the form Figure 2 shows the computed heat capacities and curve fits for N, N +, N +z, N+3, and N a, while Fig. 3 
in which the flee-flee Gaunt factor was curve fitted form reported data of Karzas and Latter at wavelength of 10.6
Ixm and T < 10,000 deg K:
and for T > I0,000 deg K:
The expression used for the electron-atom inverse Bremsstrahlung absorption coefficient in the infrared limit is that given by Stallcop: s2 Based on the result in Fig. 8 Thermo-chemical properties of multiple ionized air plasma species are generated using hydrogenic approximation of the electronic partition function and those for neutral air molecules are also generated using updated literature data. T. deg K "tl
